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m. This stody so@ to determint tbe outcome of 
aore valve ropkmat f&r aortk rEglqit8tion rmplk8tcd by 
txtremakfl vmaidac dilatiw. 
lroc4pdAostlcvdve~tb8s~KcumscDdcd 
in 8ostk qgnrgiatlw with exmEc ktl vturkdar dim08 
(dlastotk dkmsba 280 ma), bat extmme ieft wntrkniar 
dit8tbmnhsaroamabomtimwsibkkttvtathnl8rdyshuc- 
ti8m. 
In the setting of chronic, severe, isolakd aortic regurgitation. 
titning of aortic valve replacement remains controversial. In 
the absence of limiting symptoms, the decision to subject a 
patient to the potential risks of the operation is diScult and is 
based principally cm kh ventricular srjtolic size and function 
(I-4). Recently. extreme kfi ventricular dilation has been 
toutw as an indication for surgical treatment, inespcctive of 
systolic ventricular function or symptomatic stalw because of 
the risk of sudden death in m&ally treated patients with a 
kfi ventric&r end-diastolic dimension ~80 mm (5). However, 
reported cases of patients with lnarked preoperative dilation 
ate rare and suggest a dii p&operative prognmis (6-l!), 
raising the COIWCII that such extreme left ventricular dilation 
respectively (p = OBJ. late survival ia operattvc survivors wns 
similar fin groups 1 amd 2M, but compared fib expected swviv4 
811 excess mortality was &sewed for mp 1 (p = 0.024). 
Pmpmlve cJecthn ~IWAIOII, kt mot dbstdk dimmiw, lode 
pcodwt1y predkted late 8omiv8l rnd posIoper8tive eJwb0 hat- 
tioo.F%stopentively,gnmps1amd2M~asimilu~ 
q mt in eJectiol fraction, bat persistent tcft ventricular 
enbrgcmcntwrslmoremgocatbgmopI. 
(1 AJO GlD cifditd 19%$M~-7) 
represents irreversible myocardial changes potentially unre- 
sponsive to operative intervention. 
To our koowledge. no previous study has examined the 
clinical characteristics of patients with aortic regurgitation and 
extreme left ventricular dilation and specifically evaluated their 
outcome after surgery. Therefore, we examined the prognosis 
of patients undergoing operation for severe isolated aortic 
regurgitation between 1980 and MI9 who had a diastolic 
dimension 280 mm prc *prralively and hypothesized that I) 
these patients have acqtable long-term outcomes, and 2) 
such extreme left ventricular dilation itself is not predictiie of 
postoperative systolic function or final ventricular dimensions. 
MdhOdS 
Rtkmt a&c&~. lnduded were patients who 1) u&r- 
went surgical correction of severe aortic regurgitation between 
January I, IWJ sod December 31, 19@ 2) had isolated pure 
aoltic regurgitation; and 3) undclwent preopmtiw echar- 
diography, with diastolic diiion nxaswed withii 6 months 
ofopemtion.E&dedwcfepatientswitb1)associatedaortic 
s-c& or 2) concmitantnlitraiortricuspidvalvercpaircu 
ors1087~15m 
ITm-IB 
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replacement. Patients who underwent axonary artery bypass 
graft surgery at the time of operation were trot excluded. 
E&a&qr+y. Echocardiographic evaluation was per- 
formed a median of 14 days (up to 6 months) before qreration. 
Because of knmvn gradual postoperative regression of left 
ventricular dimensions (&I), the echocardiograms used for 
anal@ of postopedve left ventricular function were ob 
tamed at kast 6 months and closest to 1 year after the 
operation (median 437 days). Echocardiographic studies were 
pclfomed as previously dew-ii (12). M-mode measure- 
ments were guided by twodimensional echocardiography. 
The ejection fraction was both cakulated (13) and esti- 
mated visualty (14). and the final composite values (averaged if 
deemed necessary by the physiian performing the study) 
reported in tbe data base were useii in tbe present study. In 
aottic regurgitatioa, this technique correlates accepMy with 
attgiopphy (performed in 90 patients) (r = 0.61. SEE 10%. 
p c o.axq and wlth bip&K twodmKmsional Mi- 
phy (r = 0.82, SEE 5%. p c O.fNOl). Etrdqtolii wall stress 
wascakdatedusingthecusbloodpressurrandthedimensioo 
andwaUthi&temrtendsyatok,aspte&tt$desc&ed(15). 
Fdorra). FoUmv-up was coutpkte for 97% of patients up 
to1994ordeath.OperativermxtaMywasdetinedasdeath 
oaxrriagwithin3Odaysofopenttionorwitbinthehr+al- 
htionperiod.heslmMwas~inoperativesllrvi- 
MlllDotbStt.Otouov-up.cardirtrpnsplaatstaafor~ 
heartfbihtrelmspe~iatwopgtieotsandwas- 
witlllmrta&8smepuinknlendpoiu 
!W&tkal Dtckds. Group slatistics were expremd as 
mean value z 1 SD. Group comparisons (group I vs. the entire 
group 2 ahott and *‘s. group 2 male patients) were carried out 
with a standard I test, chi-square test or Fisher exact test. when 
appropriate. Between-group comparison of the c!ranges in left 
ventricular ecl~~&iographh cariabks from preoperative to 
postoperative measurements was carried out using one-way 
analysisofKuiance for repeated measurements and a grwp 
variable. The clinical. surgiral and cchocardiographic vari- 
ables used as potential predictors of outcome are shown in 
Tables 1 and 2. The outcome end points were operative 
mortality, overall and late sarrvival. postoperative ejectum 
fraction and r&dual kft ventricular dilatiat (diastolic dimeo- 
sion r60 mm). &cause extreme left ventricular dilation was 
dmved only in mak patients aimparison of surgical art- 
coluewa5perfomedbetwemgfouplpatkotsandthemalk 
patkats of jpup 2 (group 2M) to avoid Ibc aiiditioMl 
caohmdhg efkct of gender-rdatd diferences in We expect- 
ancy. Operiitive ttumahy was ampared between groups with 
tbeFisberexactteslatxlstqAseforwardkgktkqyesskn 
wasperlhldoIlplmpefative~~ 
surgiad vakbks to determine independent f.nvdLrsarZ 
opmive mortality. ChwaIl ad tate survival anal@ was 
performedusiugtheKaplaa-Meierwthod,andgrwprwem 
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T&k 2. Multivariatc Predictors uf Clinical Outcoma in Malt Patients Undergoing Aortic Valve 
ReptaoPnlent for Chronic Severe Aortic Regurgitation 
End hint fp vaiuc) 
overatl 
sluvival 
opera1ivc 
Modily 
Late 
SunNal 
Death or 
NYUA IIUIV 
Palop PO=Q 
EF LVDD H&l mm 
Ciinlal 
.* 
NYHA IIUIV 
Angina 
Duraih of k 
CAD prewll 
AJ=Vl 
Serum CR 
Hn of HI-N 
HsofCHF 
Ha of Mlb 
HXOfMI 
surgiral 
CAlXi 
ARR 
vie 
EF 
LVDD 
LVSD 
WI-D 
w-n 
AFWT 
LVDDMD 
LVSD/Wl-S 
sws 
u.l.Mlo 1’ NS 
NS US61 
NS KS 
NS Ni 
NS NS 
KS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS 
NS 
NS 
NS 
O.uo37’ 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
0.027 
NS 
NS 
NS 
NS 
US 
NS 
NS 
U.lJUUI * 0.ouJI’ 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS 0.013 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
U.cm2’ O.OOW 
NS NS 
NS NS 
0.034’ NS 
NS NS 
NS US 
US 0.035 
NS NS 
NS NS 
NS ImY 
u.03 US 
NS NS 
NS NS 
NS NS 
J.iM NS 
NS NS 
NS NS 
NS NS 
o.m3 NS 
NS NS 
NS NS 
0.071 NS 
0.m: * NS 
NS NS 
NS l.aJm* 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
l Flnwr s+aat in prakting rmka~~~ ia combid nuhkariate m&l. Alib = au&l Cbrillarkm; CHF = 
amgdvc hean fahw Mop = poaopcntivr; I = sympuas; otbr a&chimts as in Tab& I. 
swvivd of age-mat&d populations as defined by the U.S. 
tIimsus Bureau, using the one-sample log-tank test. Multiple 
lioear Egressioa WaS lKt!d 10 &tHlltk itK@lKktlt FtVdk- 
tars of pcstqnxativc ejection fraction, and logistic anii~sis was 
used to predict postoperative left ventricular dilation. Multi- 
variate analyses were performed for the dinical, surgical and 
echocar- vahabks separately, and then with sign& 
cant vakbks combined and repeated for patients without 
significant corwaty artery disease. In all analyw, preoperative 
diastolic dim&on was analyzed as a continuous and dicbot- 
UUKWS vatiabk (diastolic dimension ~80 vs. 280 mm); p c 
0.05 was rxmidmd sign&ant. 
Resuks 
htkst tah~M&~ Of 289 patiecls who undemnt 
opcmtimt for severe isolated mic regurgitation during the 
study period, 219 met UK entry criteria thong these Z.19 
patients, 31 @oup I) disphyd a pray~tati~ di&olic dinm- 
siat a0 tmn (mcdipn IQ mn& 80 ID W), whcrcas tht 
rauhing 188 patients had a prcnpcmtive dii dimension 
c80mm(gratp2).Augnup1paticotswcrcmak. 
Forty-fibepatkots(threeingroup1)llad~tam- 
comitu ammay atmy diseas (16). The qmtkn per- 
forfined was valve repair (4 patknts) or replacement (171 
patients) with a birasthesii (66 patients) or a mechanical 
prosthesii (105 patients). Prmperatively, 77 patients (13 in 
group I) were in New York Heart Association fimctional clarr 
1;63(9ingroupl)iodas11;64(Eingn>up1)indasIII;and 
IS (1 in group 1) in class IV (p = 0.80). 
Thepreopcrativedinicalandecl~~~&iographkchanctcr- 
istics of the patients arc summarized in Tabk 1. Because all 31 
patkl.ts with a diastolic dimension ~80 mm (group 1) were 
male (compared with 77% in group 2) (p = 0.003), the 
preoperative &la for gtwp 2 arc presented for both the entire 
patient ahon and for the mak subgtoup only (grwp 2M). 
pos&prrthc - Tllc results of muJtivariatc analy- 
sesaredisp@dinTabk2.Qwufiw~.Thcoper8tive 
mottality mtc for all mak patients was 4.6% (8 of 175). Wtcte 
wcrenoqxratiwdcathsingroup1,butthiswasnotsi@- 
candy dikent ftun group 2M (8 [X6%] of 14 pi&n& p = 
035). In tbc combit~A tnuhiva&c anaiy& (Tabk 2). no 
VhbkWSSilKkpC*lly~Ofopentivcmortrlity. 
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of cxpcctcd sumival in groups I and 2M, reqe&ely. In the 
combined multivariate am@sis (Tabk 2). age @ = O.OOOl) and 
ejectioa !iacth @ = 0&?2) remained inckpendent predktors 
of overall survival. 
Distolic dirnenbion, &ether examined as a continuous or 
a dichotomous variable (<@It vs. 2&l mm), was ad indepca- 
dently predictii of Wcrall sluvM. In patients WitlKlut signif- 
icantcnronaryartelydisusc.8gc~~=@.alo2)andjtctioa 
fraction (p = 0.0012) remained predk& of overall smvival. 
Ofnote.angiogqhiceje&nfmcticmw~aborckrliruprc- 
dictor of overall Wrvival (p = 0.09) in all s model, 
but it lost its predictive pomr (p = 0.87) when combined with 
ecbocardiographicejecticmfractioawt&retaincditsp&ic- 
tive power (p = 0.07). 
Late swvid L+te survival was aru$uxl among operative 
slmivom nDt lost to follow-up. Lte sulvival (Fii 2) was *Iwx 
thPn~~~p1@=0.024)butwasnot~~tfrom 
expacdiagoupW(p=0368).Intheoanbintdmultivi- 
r&e analysb (Ybbk 2J, age @ = O.OtN7), e&ti~~ fndo~~ 
(p = 0.013) and average wall thichess in diastok (p = 9.036) 
remained independent predictors of late survival. 
Diastotie dimeltsioa was lm pltdklk of late mortality, 
whether examined as I dichotomous or a continuous variabk. 
ThesetindiqpwerenotaltewdbytimitiIlglJle~tothose 
patients without Coronado artery disease. !huvivd was signili- 
cdy wmc h patient.5 with a prcopcntive ejection hetioa 
<%I% than in the with a preoptntivc cjaztion frac- 
tion rm (p = 0.0089) (Fig. 3). Angiihic ejection 
fraCio0 was also a bordcrlinc predictor of late survival (p = 
O.&J), but it aka lost its predictive per (p = 0.63) when 
combined with shocardiographie ej&on fraction, which re- 
taki its pxdktive pclwcr @ = O.&J). 
Ptzqmuiw &$i un@u&rfunc&~ Twenty-four patients 
in group 1 and 86 in soup 2M underwent v at 
least 6 months pm~cqentively (Tabk 3). l’lx postqxrative 
impement in ejeelii fr8ak-m w2s signifkant and compara- 
bk in both groups Persisten@ dcpcssed postoperative ejcs 
boo fJ-lu&m (<so%) wz5 flupBcn1 in group 1 (8 (33Vq of 24 
patients) ad in group 2M (23 [27%] of 86 @ents). but not 
diKcreat @ = 053) (E&4). 
In m*c ma@is (Tabk 2). popentivt ejcctkn 
fdction (p = O.CHlOl) was the only sign&ant imkpendcor 
predii d patqwativc kft ventricul;rr fimctti. Diasiolit 
d&nsioqwhcthcrexaminedasadicboronrousor:continu- 
ousvariabk,wunotpred&eofpostqerativekftvcnuicu- 
larfklmilo. 
Parropcmrivr~vasirubrdiloriar.signi6cant~ 
wasnotcdinboththcendd&olkandendqstolicdimce- 
shs pqmahvcly (see Tabk 3). Regresion was more 
pIIWun&in~pIthaningruup2M.~r.~of 
group 1 patient had persiscnt kft ventrjcular dilation (posl- 
opcrativc&stolie&neuGonr@mm)aq?aredwithl%in 
gr3up 2M @ = 0.006). 
Mtititc adysis (see Tabk 2) revcakd that only the 
piwtiw kft VeDtricuLr syadic dimension (p = 0.W) 
waspredicWdre+alpostopentivekftventn&rdila- 
tioo.Dkdolicdbacmioq~aaamtilruous8nd8 
di&otacousnrirbk.wtrnotpred&vcofpostopentivckft 
ventricular dimcmiola. 
Posmpcm~~slolw. Al most raxnl follow-up d 
21 group I stuviwa me patient (48%) was in New York 
-- 
-- 
P-OS7 
, 
1 2 8 4 b 0 78#l8 
P-0.W 
I -7.. . . . .1 
1 224b@722W 
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Fire 3. Late surviw! in mate patients (groups I and 
2M combined) straufird according to preoperative ejec- 
tion fxtion (EF). late survival was worx in all patients 
with an abnormal prcopcrativc ejenion ftadon. 
0123456789 
EFrSOYn.97 91 s4 93 8s e2 8 e4 53 43 
tfc60% n- a M w 91 69 49 41 3 30 24 
Heart Association functional class III/IV, and of the 105 group 
2M sutio~ 12 (9.5%) were in functional class IMV (p = 
032). In the combined multivariate analysis of clinical. surgical 
and echocardiographic variai;les, only age (p = O.KO5) and 
preoperative ejection hactn:n (p = 0022) were sign&ant 
independent predictors of postoperative death or functional 
dass lMV (Table 2). Diastolic dimension. analyzed as a 
continuous and as a dichotomous variable, was not predictive 
of death or poor functional status at latest follow-up. 
Discussion 
The timing of aortic valve replacement in patients with 
chronic severe aortic regurgitation remains controversial. The 
development of significant symptoms (defined as functional 
class IMV dyspnea) is associated with a grim progn~s 
(173) and is widely accepted as a strong indication for 
qeration (19). However, the occurrence of sudden death in 
asymptomatic patients with severe aortic fegurgitdtion (Xl) 
and the fmding of kft ventricular dysrunction in a significant 
number of patients pustoperatively (3) have led to the sugges- 
tion that me measurements of left ventricular status 
should also be used to guide the timing of operation (I 1,2l), 
irrqcctiw of symptoms. 
lo Years 
35 
21 
Left ventricular dilation is common in chronic aortic regur- 
gitation and is determined by the compounded effect of 
severity and duration of regurgitation (22). The impact of 
extreme left ventricular dilation on the progncxis of medically 
treated patients with aortic regurgitation has not been fully 
delineated. Cardiac enlargement (6.29 and marked increase in 
end-Jiastolic volume (24) appear to be markers of poor 
prognosis. However, in multivariate analyses, diastolic dimen- 
sion is not an independent predictor of outcome (25). Never- 
theless. extreme left ventricular dilation has been associated 
witi sudden death (5,20,26), even in asymptomatic patients 
(5,20), and this has resulted in the recommendation that a 
diastolic dimension 280 mm be considered an indication for 
operation, irrespective of sytn~tclms or left ventricular function 
(5). 
However, little is known about the result of operation in 
this specific group of patients. Conflicting data exist regard@ 
the prognostic impac, of left ventricular dilation on postoper- 
ative outcome (6,8,2&2F). Patients with a diastolic dimension 
280 mm have been noted to have a poor pwtoperative 
outcome (9-ll), raising the concern that extreme left ventric- 
ular dilation may be a marker 2; irreversible myocardial 
dzmage. but very small numbers precluded any definitive 
Gmq~I@rcopLVDDdOmm~n-241) Group 2M (pmp LVDD ~80 mm In = 861) 
-g 
MY, (PCOP 6 Wop) Rrop PQICQ (Pnap=paslop) 
Men EF (S) 43s 2 10.9 49.0 2 145' 5.1 2 11.4 SUE98 54.7 t 10.8’ 3.1 5 Il.0 
LvDD om 83.1 2 3.5 S9.4 I 11.3t -23.7 r 7.6 685 1 6.6 53.0 2 7.bt -155 * a.9 
LvsD (=I 61.7 z 6.4 426 r 93 -19.1 r 9y 47.6 t 7. I 35.4 2 ll.4t -122 2 7.6 
wm o=o I09 2 1.4 115z20 0.6 Z i.8 11.1 z 2.2 I20 2 24’ 0.9 I 22 
wls (-1 16.6 z 21 17.8~24 12229 16.9 z 26 17.9 r IO’ 1.0 2 33 
LvlnwmD 78 z 0.9 5.2 z 1.H -26r:.2 64 z 1.4s 4.6 L I.lt -1.9 r lb 
LVSQWIX 38zO5 24 2 03 ;.4 2 0.g 29 z 0.7 2.0 2 o.bt -0.9 2 0.7 
M(S) 54.3~ I65 54.4 z 16s 0.1 2 203 553 2 19.4 50 1 t 11.4’ -52Zl95 
p<oJ35,tp<am1wtnspcoptntiK (Rcop)nllr.~PooM1,g~oM.goDpl~poupu(.Ihupar#sdwcp*ravrh*~sD.~ 
rawlte1. 
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F&we 4. Preoperative (Req) and powpera- 
tivc (Po~lop) ejection fraction (EF) in group I 
(ltft) and gxwp %I paficntr (right) with eligibk 
postoperative echocardiograms. Note the im- 
prwemcnt in ejection fraction in both groups. 
ChatpinEF char* in EF 
conclusion on that matter, warranting a larger study analyzing 
long-term postoperative outcome. 
f’mopcmtlvc cbaneteristics ufpatknts with bqc kf! 
vcmtrides Although most patients with severe sonic regurgi- 
tation are male (2), extreme left ventricular diiation was seen 
exclusively in male patients in the present series. This finding 
justilies the comparison of outannes in these 31 patients with 
those of mak patients with a lesser degree of dilation (group 
2M). Subjects with emme left ventricular dilation tended to 
be younger than patients with smalkr cardiac dimensions and 
were less likely to require concomitant aortic aneurysm repair, 
but these differences were not significant when restricted to 
mak patients only. Also, extreme left ventricular dilation is not 
an isolated abnormaliv, rather, it is usually asxciated with 
larger end-systolic dimensions and wall stress and a lower 
ejection fraction than in patients with smaller enddiastolic 
dimensions. 
Po5topmtlvcomtcaecdpatkntswithh~kflvcnbidK 
Overall, the 4.6% operative mortality in mak patients corn- 
pared favorabh with that of previous reports (&7,2730-37). 
Operative murtdity was low and was not signifkantly ditferent 
in the two groups of patients. Consequently. with regard to 
operative risk, extreme left ventricular dilation should not be 
amsidered a contraindication to surgery. 
Lmg-term survival was similar in both groups of patients. 
Therefore, unlike earlier reports based on small numben o. 
patients (32). extreme kfi ventricular dilation does not pre- 
clude an acccptaMe ptopcrative survival. However, because 
age in the two groups was not identical, when compared with 
an age- and gender-matched control mbort, a moderate but 
sigoiftcant excess late mortality was obsemd in patients with 
extreme kfi venvicukr dilation. 
Postoperatk w SlJowed itltpmmcnt ill 
kftventriculardiiolicandsystolicsi?zandfunctioninhotb 
gfoup1andgmupw.ncptogmhc improvement in 
eje&nfra&m,similarinbothgoupsisconsiuentwith 
pfwiou5 ubacrvatioor (83839) uxi k totauy at vartace wilb 
thcpostofxntivcchangcsobservalinmitralrcgu@&n 
(49. probably explaining the di5erenc-e in outcome between 
these two types of valvular lesions in patients with a borderline 
preoperative ejection fraction (41). 
Finally, although pAen!< with extreme left ventricular 
dilation experienced a larger decrease in kh ventricular di- 
mensions, they were much more likely lo display persistem kH 
ventricular dilation postoperatively than ihe rest of the pa- 
tienfs. Persistent left ventricular dilation postoperatively has 
been established as a marker of poor 5ymMomatic outaxne 
and increased long-term mortality (ll.G44~, and this my 
have had an impact on the smiv;l patterns of patients in 
group 1. For all these end pints, in multivariate analysis 
diastolic dimension was not >redictiive of the outcome. IlGs 
finding lends support 10 rhe concept that left ven:ricular 
diastolic volume and. hena. dimension reflect the sever:ty of 
the regurgitalion rather than the functional axtsequeno3 of 
the rcgurgit.ation on the myucardium (22). 7Ilcrefore. the 
postoperative diminished sulvival (ctmpared with expected 
swdival) and persistent left ventiar dilation of patients with 
extreme kftvegtricular Lation most likely reprant the effect 
ofiuxxiatedabnomAi~esp&llydecreascdeje&mfrac- 
tic-m and imxeaA end-mdic dimension. 
Rok of kn mbiabr &da bdim The relation 
between preoperative kfi ~edri~~lor qolii fun&~ and 
pastuperative mortality ha5 ban convtlvcrsial (W-46). Our 
hctiag basal on long-term follow-up of a large patient 
cmhm suggest that preoperative echocardiographk ejec&m 
fixlionisapwerfulc!eterminantofouK0meandthatpa 
ticnts are a#ofdcd 5igllifiaotly irfpuwd postqJclatiw E’JT- 
vival. symptumatic status and kft ventricular function wkn 
opcntioo i5 performed io the atiog of prcselved synolic 
fud. Thcreforc, in p&n& with severe aoortic regu@a- 
tjaq ejedkw fnctioo reprexnts an essential ekment of the 
cliniddecbial-makingpmash 
676 KUbDAS ET AL. JACC Vd 27. No. 3 
AORTlC REGURGITATION WIW LEFT VENTRICULAR DILATION Mmh I. I’4%.6RJ-7 
dilation. Many patients with a huge left ventricle should 
undergo surgical treatment even before they reach such an 
extreme degree of dilatio:; on the basis of associated abnor- 
malities, in particular decreased left ventricular systolic func- 
tion. 
Preoperative ejection fraction, regardless of left ventricular 
size, is an essential determinant of outcome. Because left 
ventricular fuaction ten& to improve postoperatively and the 
excess late mortality exhibited by patients with a preoperative 
ejection fraction of -30% is delayed, operation is not contra- 
indicated in patients with diminished left ventricular function. 
However, surgical correction of aortic regurgitation preferably 
should be performed before left ventricular dysfunction occurs. 
Study Mmitatb~. The use of echocardiography for deter- 
mining ventricular dimensions and function may bc considered 
a limitation (47). However. the methodology during the period 
analyzed was stable, and measurements of left ventricular 
dimensions were always guided by two-dimensional echocardi- 
ography, and only high quality measurements were accepted. 
Previous investigators (5) have recommended surgical treat- 
ment for extreme left ventricular dilation on the basis of 
echocardiographically measured dimensions not adjusted for 
Lmdy surface area, and the same types of measurements had to 
be used to analyze the postoperative outcome of these pa- 
tients. The measurement of ejection fraction by echocardiog- 
nphy has not only been validated (14,48), but the reproduc- 
Mity of the measurements (49) and the value of the visual 
estimate have also been confirmed (50.51). Furthermore, the 
value of any measurement resides in its prognostic value, and 
in the present study as well as in previous studies of volume- 
overloaded left ventricles (40.41), the echocardiographically 
determined ejection fraction was a powerful indicator of late 
surviA and a better predictor of outcome than angiographic 
ejection fraction, amfinning the validity of this m;surement. 
Postoperatively, the paradoxic septum is a translational move- 
ment 02) and does not prevent the assessment of left ventric- 
ular fuJlction (‘IO). 
The present study did not analyze the natural history of 
patients with extreme left ventricular dilation, and the risk of 
sudden death io these patients without surgicA correction 
could not be addressed. However, the present observation of 
an acceptable survival after operation should not lead one to 
coos&r that such patients have a benign prognosis with 
medical treatment. 
Finally, the present data do not apply to women. In the 
present study. women were a minority of the patients with 
Wgical a&e regurgitatii, and they never presented with a 
diastdic dimension 280 mm. Future studies should address 
their oac0r.w. 
QuWWs. Extreme left ventricular dilation due to aortic 
qpqitatioa is not a marker of irreversii ventricular dys- 
ftmdion ad is ml a amtraindication to operation. In patients 
with a diastolic dimension rtltl mm, postoperative prcgno& is 
@eudent on preoperative index13 of systolic fuaaion, espe- 
ciaUyejec.tioafra&o.Meally,Wgicalcormctionofaortie 
regurgitation should be perfcrmed lxforc severe left ventric- 
ular dysfunction occurs. 
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